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Value of the data {#sec0001a}
=================

•The data set directed to use by researchers interested in developing new renewable energy sources and understanding the mechanism of metal nickel electrodes working in thermo-electrochemical cell, supercapacitors, batteries, etc.•The open-circuit potential of the electrolyte concentration for the hollow Ni-microspheres based thermos-cells could give an insight into the chemistry of the electrode process and could help to explain extremely high Seebeck coefficient.•Comparison with data acquired for other electrochemical couples may be done as well as further experimental studies in the field of increasing the range of electrolyte concentrations.

1. Data {#sec0001}
=======

The data set in this article describes the electrode materials based on nickel hollow microspheres produced by ultrasonic spray pyrolysis. The hollow structure and particle size of microspheres after synthesis are presented in [Fig. 1](#fig0001){ref-type="fig"}. Surface morphology of the tablet electrodes are presented in [Fig. 2](#fig0002){ref-type="fig"}. The measurements were made on the installation shown in [Fig. 3](#fig0003){ref-type="fig"}a and the load characteristics of these cells with different electrolyte concentrations and at various temperature gradients are presented in [Fig. 3](#fig0003){ref-type="fig"}. The obtained values of the hypothetical Seebeck coefficient and maximum specific power of the cell for each concentration and temperature difference are presented in [Table 1](#tbl0001){ref-type="table"}.Fig. 1SEM micrograph of nickel hollow microspheresFig. 1Fig. 2SEM micrograph of electrode surface after pressingFig. 2Fig. 3Diagram of a cell with an ion-conducting bridge -- a) and load curves of cells with electrolyte concentrations: b) 0.1 mol/l, c) 0.5 mol/l, d) 1 mol/l, e) 2 mol/l, f) 3 mol/l at various temperature differencesFig. 3Table 1The obtained values of the Seebeck coefficient and maximum specific powerTable 1Concentration, mol/l0,10,5123S~e~, mV/K5.75.96.878P~max~, mW/m^2^162662101374

2. Experimental design and methods {#sec0002}
==================================

The measuring cell is classic for electrochemistry and consists of two flasks with electrodes connected by an ion-conducting bridge ([Fig. 3](#fig0003){ref-type="fig"}). The hot electrode is thermostated in the LOIP FT-211-25 cryothermostat with an accuracy of 0.1°C. The cold electrode remains at room temperature without active cooling. The used electrolyte in the experiment is aqueous KOH solution with concentrations of 0.1, 0.5, 1, 2, 3 mol/l.

Electrodes weighing 0.3 g are pressed in a mold with a diameter of 12 mm at 0.5 tons. Low pressing force allows to form the electrode without harming the structure of the microspheres. The electrode is placed in a flask on a thin stainless steel wire, which acts as a current lead.

The load curves were obtained with the ELINS Pi-50-Pro potentiostat-galvanostat in the potentiodynamic mode. The parameters of the potentiodynamic mode were established as follows: the counter potential increased from 0 mV to the open circuit voltage at a rate of 5 mV/s.

SEM analysis of nickel microsphere powder ([Fig. 1](#fig0001){ref-type="fig"}) made it possible to discover the initial structure and the characteristic size of the microspheres. SEM analysis of the electrode surface ([Fig. 2](#fig0002){ref-type="fig"}) confirmed minor changes in the surface morphology and minor changes in the specific surface area of the tablet shape electrodes after pressing relative to the microsphere powder.

[Fig. 3](#fig0003){ref-type="fig"}(a) shows a classic diagram of electrochemical cells with an ion-conducting bridge. The use of this circuit is advantageous due to the precise control of the temperature of the electrodes. In case of low electrolyte concentration (0.1 -- 3 mol/l) there is no point of inflection on the load curves compared to high electrolyte concentration of more than 6 mol/l [@bib0001] and in comparison with nickel sulfate electrolyte [@bib0002].

The presented current-voltage characteristics ([Fig. 3](#fig0003){ref-type="fig"}(b)-(f)) of cells with different electrolyte concentrations showed a correlation between the electrolyte concentration and the maximum specific power and Seebeck coefficient. The values of the Seebeck coefficient and maximum specific power are presented in [Table 1](#tbl0001){ref-type="table"}.
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